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Description of Invention 
-.•ESI CLE DRIVE TRAilSKISSIOS 

THIS l5lVE5moi> relates to drive transmissions for land 
vehicles. 

Within the amUit of eJtpreesions such as 'coupling' 
and 'clutch', devices have been proposed Which are cap- 

S able continuously of developing a restraining torque 
siraultaneously with permitting 'slip' and Vhidh are yet 
riot prone to excessive wearing and which can be manu- 
factured economically. Such a device is described in 
British Patent Specification No. 1 357 106 wherein the 

10 device is called 'a control coupling'. In tbe present 
Specification, the term 'slip coupling' is to be taken 
to include a control coupling. 

It has been proposed to incorporate a slip 
coupling into a differential gear in a vehicle 

15 transmission in order to restrain excessive 
differential action and so restrain Wheel spin and/or 
oppose Wheel locking. This has meant the inclusion of 
additional conponents and therefore increased coat. 

According to one aspect of the present invention, 

20 there is provided a drive transmission for a land 
vehicle, eoroprising slip coupling means having mutually 
independently rotatable output elements arranged and 
cannected for delivering ^-^'^'J^f. respective 
rsad'^heelsi 

25 Preferably, the output elements are disposed with- 

i- a singl housing. 

Pr f rably, the said h using incorporates a final 
srive reduction gear m niber. 

preferably, the drive transmission coniprises other 
iT • zaaa-.-heels. and a differential g ar arrang d and con- 
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nect;«d to d liver torque to said otKer road wheels, an 
input to said differential g ar being in driving con- 
nection with an input to said slip coupling weans • 

The slip coupling means will be adapted to be cap- 
j able of delivering sufficient torque to enable trans- 
niission of power usefully to the associated roadwheels 
while also permitting differential rotation of these 
roadwheels by virtue of slip. 

According to another aspect of the present 
12 invention, there is provided a land vehicle live axle 
asseiBbly comprising slip coupling means having mutually 
Independently rotatable output elements arranged for 
delivering torque respectively to nearside and offside 
roadwheels. 

15 In a differential gear incorporating a slip coupl- 

ing^.-, t^orque is delivered to associated roadwheels by 
way of the differential elements; and the slip coupling 
serves solely to restrain differential action. 

In accordajcice with a further aspect of the present 
23 invention/ slip coupling means delivers torque to 
associated roadwheels and a differential gear is 
dispensed with- 
in a modification of any of the aforesaid aspects 
of the present inventioni there is provided, lock out 
25 means operable to prevent slip operation of at least 
part of said slip coupling means so that during 
operation of a drive transmission incorporating the 
slip coupling means drive is transmitted positively to 
at least one of the road wheels associated with the 
33 slip coupling means « 

Embodiments of the present inv^.ntion yill how be 
described/ by way of example, with reference to the 
accoxipanying drawings in which;; 

Pig 1 Is a diagramatic repr sentation of th lay- 
35 out of a land vehicle drive transmission in accordance 
with the pres nt invention; 
. Pig 2 is a part-sectional view in plan of part of 

2^ 
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15 



23 



AS 



30 



a live axle assembly in accordance with the pr sent in- 
%-ention, being » part of the tranmission of Fig 1 to a 
larger scale than Fig 1; and 

Fig 3 is a parf-sectional view similar to Pig 2, 
but incorporating a lock out means. 

In Pig 1. the land vehicle transmission drives 
steerable front x^sals 10 and rear wheels 11. The 
fgo^t wheels 10 have driving torque delivered to them 
•sy raeans of a final drive assembly indicated by 
reference numeral 12, the latter assembly incorporating 
5.r. inter-wheel differential gear whidh itself may in- 
corporate a control coupling such as described and/or 
claimed in the aforementioned British Patent Specifi- 
csrion No 1 357 106. The final drive assembly 12 is 
driven by an engine, clutch and gear-box asseirtbly 
indicated generally by reference numeral 13. The 
■:iransrnission is substantially conventional so far as 
concerns the drive to the front Wheels 10. 

Thie rear Wheels 11 are mounted on a live axle 
assembly incorporating a final drive indicated by 
reference numeral 14. This final drive 14 is described 
in detail hereinafter with reference to Fig 2. An in- 
put to the final , drive 14 is connected to the engine, 
clutch and gear-box assembly 13 by means of a propeller 
shaft 15 incorporating universal joints 16. Thus, the 
input to the final drive 14 is placed in driving con- 
nection witli the input to the final drive 12 and the 
differential gear incorporated therein. 

More particularly, in Pig 2, the final drive 14 
incorporates final drive reduction gear members in the 
forai of a pinion 17 and crown wheel 18 respectively. 
Tf.e pinion 17 constitutes tbe input member of the final 
drive 14 and has a pinion shaft 17A Which is connected 
CO the rearmost universal joint 16. The crown wheel 18 
-rives nearside and offside half-shafts 19 and 20 
respectively through the agency of a slip coupling 
vr.ich is indicat d g nerally in Fig 2 by ref rence 
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numeral 21. Th final drive reduction gear roenibers 17 
and 18 and the slip coupling 21 are contained within a 
housing defined partly by cast casing 22 and a pressed 
steel cover 23. 

5 The slip coupling 21 consists of a hollow cylind- 

rical housing 24 which carries a flange portion 25 to 
w^hich the crown Wheel IS is bolted. The housing 24 is 
journalled for rotation in taper roller bearings 26. 
The offside end vail of the housing 24 is made 

iC separately from the main body of the housing and is 
located in place by means of a circlip 27, and incor- 
porates a seal 28 • The half-shafts 19 and 20 are 
journalled in mutually coaxial bearings in the nearside 
and offside end walls of the housing 24, the inner ends 

IS of the half-shafts abutting in the vicinity of the 
centre - of the housing 24. The inner* wall surface of 
t.he housing 24 is splined and carries a first set of 
annular plates 29 such as those described as 'outer' 
plates in the aforementioned Patent Specification No. 1 

20 357 106. The inner ends of the half-shafts 19 and 20 
are also eplined and the nearside half-shaft end 
portion within the housing 24 carries a second set 30 
of annular plates such as those described as 'inner' 
plates in the aforementioned Patent Specification* 

2S Similarly, the inner end portion of half^shaft 20 
carried a third set 31 of ' inner • plates- In Pig 2, 
only one annular plate of ech 'inner' set is shown; and 
only four plates of the 'outer' set. The housing 24 
contains also a viscous fluid, and space to accommodate 

30 expansion of the fluid within limits up to a predeter- 
xained worXing temperature. Again, in this connection, 
reference is made to the disclosure in the af ore« 
mentioned Patent Specification No. 1 357 106. 

The roadw^ 1 diameters and the driv transmi sion 

35 ratios of the drive transmission are such that during 
normal travel in a strai^t lin the housing 24 will 
. rotate at substantially th sam speed as the half- 
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shafts 19 and 20. Thus, thtre will be little or 
autaally ixiaependent rotation or 'differential action' 
of the half-shafts 19 and 20. 

The operation of the drive transmission of Pigs !• 
anc 2 is as follows. During normal travel under drive 
fro3i the engine, clutdh and gear-box assembly 13, 
torque is delivered positively to the front roadwheels 
IC by way of the differential gear incorporated in the 
final drive assembly 12. Simultaneously, the drive 

IC zraassission associated with the rear wheels 11 will 
operate 'neutrally*, that is without torque being 
delivered to the rear wheels while the slip coupling 21 
rotates bodily. Also on overrun, 'engine braking* 
torque is delivered to the front roadwheels 10 by way 

15 of the differential gear incorporated in the final 
drive.- as seably 12; and the drive transmission 
associated with the rear vrtieels remains 'neutral'. In 
fae event of wheel spin at either of the front 
roadwheels 10, the input to the final drive 14 will 

2C accelerate and so generate slip within the slip 
coupling 21 thus causing driving torque to be delivered 
to each of the rear Wheels 11 throu^ the half-shafts 
19 and 20- Similarly, should either of the front 
roadwheels 10 tend to locX during bralcing, a 

2S deceleration of the drive transmission to the rear will 
result in ' an ti- locking' torque being delivered to the 
front drive by virtue of torque generated by slipping 
in the slip coupling 21. During 'normal* travel, 
differential action between the rear roadwheels 11 is 

3C permitted by slip within the slip coupling 21 at a 
level not sufficient to generate .any significant 
torque. 

The vehicle driv transmission described above 
provides the possibility of obtaining some " advantages 
Ss cf a more conv ntional four-wheel-drive arrangement, 

but with gr ater economy. 
•. In on modification of the drive transmission of 
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Figs 1 and 2, the single slip coupling unit 21 is 
replaced by two eep&rate units each having a single set 
of * inner* plates / one unit being incorporated in each 
final drive shaft to a respective roadwheel. 

5 In Fig 3« the drive transmission is the same as 

that of Fig 2 except that a lock out means is incorpor'- 
a ted. In Figs 2 and 3, the same reference numerals are 
used for routually equivalent coittponents » A modified 
casing 22A defines a chamber 32 accommodating a lock 

10 out means indicated generally by reference numeral 33 
and a lock out actuator 34. The portion of the housing 
24 journalled in bearing 26 extends Into the chamber 32 
and forms an externally splined collar 35 whereon is 
slidably mounted an internally splined clutch ring 36 

15 having an external annualar groove engaged by a fork 
portribft (not shovn) of the actuator 34. A modified 
half-shaft 20A has an externally splined portion 37 
co-axial with the collar 3S so that the half-shaft 20A 
can be locked for rotation with the housing 24 by means 

20 of the clutch ring 36. Appropriate operation of the 
actuator 34 is effected by means of a diaphragm 
actuator 39 which is in communication through approp- 
riate valve means (not shown) with the fengine induction 
manifold. In Fig 3^ the lock out means is shown in its 

25 operative condition as used for example in emergency or 
breakdown circumstances to transmit positive drive to 
the road wheel associated with half«*shaft 20A. During 
normal driving conditions, the clutch ring 36 adopts 
the position shown in broken outline in Fig 3. 

30 In the Fig 3 embodiment, the lock out means 33 

prevents slip operation of only part -of the. slip coupl- 
ing 21. It will be appreciated that additional lock 
out means can be provided in ord r to pr vent slip 
operation of the ntire slip coupling 21/ such 

35 additional lotik out means being disposed in association 
with the ha If -•shaft 19. 
. It will be appreciated that various alternative 
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drive uransraisslon layouts incorporating the present 
irjveation arc possible- For eatainple^ the final drive 
assembly incorporating a differential gear may be dis- 
posed at the rear of the vehicle^ with the slip coupl- 
ing final drive at the fronts Alternatively, for 
exanple in heavy vehicles, one of the axles in a 
*::.£ndeni' arrangement may incorporate a differential 
gser and the second axle may incorporate a slip coupl- 
iric for delivering torque to its associated roadwheels* 

IC It is also envisaged that the roadwheel diameters 

anc/or the various drive transmission ratios may be 
chosen so that during normal travel a predetermined 
speed difference exists between the * outer' and the 
'icner' plates within the slip coupling- Thus, during 

15 normal travel, driving torque may be delivered to the 
roadwheele associated with the slip coupling even when 
neither wheel spinning nor wheel locking is occurring » 

With a slip coupling such as described in the 
aforementioned Patent Specification No 1 357 106, we 

2C have found that such a device is capable of sustained 
delivery of relatively high values of torque simultane- 
ously with relatively low rates of slip. Accordingly, 
it is further envsiaged that driving torque may be 
delivared to all of the roadwheels in a land vehicle 

25 solely by means of slip couplings, thus dispensing with 
conventional differential gears* 

It is envisaged that a drive transmission in 
accordance with the present invention may be installed 
in a trailer vehicle/ an associated tractor vehicle 

30 having in addition to a drive tramsmission for its own 
driven roadwheels a transmission sha^t for coupling to 
' the trailer drive transmission to carry torque to or 
frox the trailer roadwh els when the tractor roadwheels 
wend to spin or locX. 
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